Despite the prevalence of gastric ulcers, the ulcer healing process is incompletely understood. In addition, because elderly patients show gastric pathophysiology, a better understanding of repair within the aged stomach is imperative. As a result, the development of strategies to reduce ulcer incidence or accelerate the healing process represents an important goal for gastric research.
Prior studies have described the complex process of gastric wound repair, which involves immune cell infiltration, cell proliferation, re-epithelialization, angiogenesis, and tissue remodeling. 1 Although it is known that growth factors play a critical role in gastric epithelial regeneration, the mechanism has not been well defined. The new study reported by Ahluwalia et al 7 assist our understanding of gastric regeneration by elucidating the role of nerve growth factor (NGF) expressed in gastric endothelial cells during the repair process in the stomach. The investigators observed decreased expression of NGF, which correlated with decreased angiogenesis in an in vitro culture of gastric endothelial cells isolated from aged rats when compared with gastric endothelial cells isolated from young rats. Ahluwalia et al 7 showed an increase in in vitro angiogenesis in aging gastric endothelial cells through NGF gene therapy. In addition, the investigators used inhibitors to show that this response was mediated through the phosphatidylinositol 3 kinase/protein kinase B and mammalian target of rapamycin signaling pathways. This study further provided evidence that silencing of serum response factor abolished NGF-induced angiogenesis in aging gastric endothelial cells in vitro.
The in vivo studies performed by Ahluwalia et al 7 using acetic acid to induce focal gastric injury in young and aged rats showed delayed epithelial wound repair, which was the result of decreased angiogenesis in aged rats. Administration of exogenous NGF increased angiogenesis, accelerated repair, and improved mucosal regeneration in the gastric tissue of aged rats. Analysis of human gastric biopsy specimens corresponded to experimental results showing that individuals older than 70 years of age had decreased expression of NGF in gastric endothelial cells compared with individuals younger than 40 years old.
Taken together, the combination of in vitro and in vivo experiments compellingly show that decreased expression of NGF in gastric mucosal endothelial cells in aging gastric tissue resulted in impaired reparative processes. Expression of exogenous NGF was effectively able to reverse impairment of angiogenesis and healing. The investigators thereby showed a novel role of NGF in ulcer healing with specific significance in aging gastric mucosa. Furthermore, Ahluwalia et al 7 suggested a possible therapeutic target for the treatment of mucosal injuries of the gastrointestinal tract. The work by Ahluwalia et al 7 represents an important step forward in understanding gastrointestinal epithelial regeneration. The study highlights the complex nature of epithelial wound repair that is orchestrated between a number of compartments (immune, endothelial, epithelial, and so forth).
The data reported by Ahluwalia et al 7 raises some interesting questions regarding aging gastropathy. Given that gastric cancer is most prevalent in individuals age 60 years and older, 8 what are the consequences of manipulating angiogenesis in elderly patients? The study under discussion showed a decrease in NGF in the aging stomach. However, overexpression of NGF in gastric epithelium promotes gastric carcinogenesis. 9 This suggests a delicate balance of NGF expression to maintain proper homeostasis. It is possible that in the aging stomach, the accumulation of multiple lesions may lead to deregulation of NGF, other angiogenic factors, or cytokines that could result in the development of gastric cancer rather than epithelial regeneration. The data presented by Ahluwalia et al 7 elucidate the pathway of NGF-induced angiogenesis in the setting of wound healing. However, it remains unknown whether NGF also plays a role in cancer progression in elderly individuals. Future studies likely will further illuminate our understanding of gastric ulcer repair, especially with regard to aging. 
